Genetic stability of live-attenuated Zika vaccine candidates.
Zika virus (ZIKV) has drawn global attention as the etiologic agent of Zika Congenital Syndrome in babies born to infected pregnant women. To prevent future ZIKV outbreaks and protect persons at risk for severe disease, we developed two live-attenuated vaccine (LAV) candidates containing 10- or 20-nucleotide deletions in the 3'UTR of the viral genome (Δ10 and Δ20). After a single-dose immunization, both Δ10 and Δ20 LAVs protected mice and non-human primates against ZIKV infection. Here, we characterized the stability, safety, and efficacy of the LAVs after continuously culturing them on manufacture Vero cells for ten rounds. Whole genome sequencing showed that passage 10 (P10) LAVs retained the engineered Δ10 and Δ20 deletions; one to four additional mutations emerged at different regions of the genome. In A129 mice, the P10 LAVs exhibited viremia higher than the un-passaged LAVs, but lower than wild-type ZIKV; unlike wild-type ZIKV-infected mice, none of the P10 LAV-infected mice developed disease or death, demonstrating that the P10 LAVs remained attenuated. Mice immunized with a single dose of the P10 LAVs developed robust neutralizing antibody titers (1/1,000 to 1/10,000) and were protected against epidemic ZIKV challenge. The P10 LAVs did not exhibit increased neurovirulence. Intracranial inoculation of one-day-old CD1 pups with 103 focus-forming units of the P10 Δ10 and Δ20 LAVs resulted in 100% and ≥80% survival, respectively. Furthermore, the P10 LAVs remained incompetent in infecting Aedes aegypti mosquitoes after intrathoracic microinjection. Our results support the phenotypic stability and further development of these promising LAVs for ZIKV.